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OBJECTIVE: In balloon test occlusion (BTO) of the carotid artery, the measurement 2 
procedures used for cerebral blood flow (CBF), such as single-photon emission 3 
computed tomography (SPECT), have been reported to be particularly useful. However, 4 
they are complicated and expensive. We attempted to develop a protocol of BTO to 5 
perform SPECT only in cases that require it by using mean stump pressure (MSTP) and 6 
aimed to internally validate the accuracy and reliability of this protocol. 7 
METHODS: Between January 1993 and December 2001, BTO was performed in 52 8 
consecutive patients (derivation group). Using the derivation group data, a protocol was 9 
created and applied to 55 consecutive patients (validation group) between January 2002 10 
and January 2018.  11 
RESULTS: In the derivation group, when MSTP was ≥65 mmHg, none of the patients 12 
had any abnormalities during the BTO procedure and none of the five patients 13 
undergoing permanent parent artery occlusion without bypass had any ischemic 14 
complications. Also, when MSTP was ≤45 mmHg, the occluded-side CBF was 15 
significantly reduced. Therefore, all patients with MSTP ≥65 mmHg had an ischemic 16 
 
 2 
tolerance, whereas those with MSTP ≤45 mmHg were considered ischemic intolerant. 1 
Based on these results, we developed a protocol wherein MSTP between 45 mmHg and 2 
65 mmHg was defined as “ischemic borderzone” and SPECT was performed in these 3 
cases. Using this protocol, BTO was performed in the validation group and 19 patients 4 
were treated with parent artery occlusion with or without bypass. In two cases that did 5 
not follow the protocol, the occurrence of hypoperfusion caused cerebral infarction after 6 
treatment. However, if this protocol had been followed for all cases, no false-negative 7 
cases of BTO would have occurred. 8 
CONCLUSIONS: By measuring MSTP and identifying the approximate ischemic 9 
tolerability, the current protocol can identify cases requiring SPECT, which is 10 
particularly reliable but complicated. Moreover, this protocol would be especially useful 11 
for reducing false-negative cases of BTO. 12 
